The low activity of acetyl-CoA carboxylase in basal and glucagon-stimulated hepatocytes is due to phosphorylation by the AMP-activated protein kinase and not cyclic AMP-dependent protein kinase.
Acetyl-CoA carboxylase purified from isolated hepatocytes is activated dramatically by protein phosphatase treatment, concomitant with a reduction of the phosphate content from 3.7 to 1.1 mol/subunit. Glucagon treatment of the cells produces a further inactivation of the enzyme that is totally reversed by phosphatase treatment, and is associated with an increase in phosphate content of 0.8 mol/subunit, distributed in two peptides which contain the sites phosphorylated in vitro by the cyclic AMP-dependent and AMP-activated protein kinases. Sequencing of these peptides shows that the low activity of acetyl-CoA carboxylase is due to phosphorylation by the AMP-activated protein kinase, and not cyclic AMP-dependent protein kinase, even after glucagon treatment.